Membrane recycling after exocytosis: an ultrastructural study of cultured chromaffin cells.
When exocytosis of granule contents is induced by nicotine stimulation, glycoprotein III (a chromaffin granule membrane constituent) is exposed on the surface of cultured chromaffin cells, where it may be labeled with an immunocytochemical tracer. The subsequent fate of this glycoprotein after endocytosis was followed at the ultrastructural level using immunogold methods and was analyzed by morphometry. After stimulation exocytosis membranes newly inserted into the plasma membrane labeled with gold particles for glycoprotein III were found to be endocytosed via coated vesicles and finally found in organelles devoid of chromogranin A, the major secretory granule protein. At intervals between 30 min and 24 h after cell stimulation and immunolabeling, most labeled structures were identified by two different morphological approaches as prelysosomes and lysosomes. In contrast with results obtained on freshly isolated chromaffin cells, it is thus concluded that in cultured cells granule membrane recycling into new granules does not occur. It is suggested that the fate of granule membrane endocytosed after cell stimulation may be influenced by the external conditions to which cells are previously exposed.